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What Is claimed Is; 

11. image recognizing method comprising the steps of: 
f (a) Y^viding an input image into local- segment s ; 

(b) r\^gistering a learning image into a learning image 
5 database; 

(c) extracting a learning- local-segment which is similar 
to one of the local-segments from the learning image database; 



(d) relating^he learning-local segment extracted in the 

step (c) to the one of the local- segments; 

\ 

^0 (®) estimating \ position of an object to be identified 

in the input Image Vrom coordinates of the one of the 
local -segments and coordinates of the learning-local-segment; 

(f) counting a paiAof one of the local -segments and 

learning-local -segment from which a first position is estimated 

\ 

15 to determine a score for the first position; and 

(g) Judging that the object to be identified is present 

\ 

at the first position when the score is greater than a 
predetermined number. 



20 2. An image recognizing method comprising the steps of: 

(a) dividing an input image into uocal- segments ; 
, (b) dividing a learning image into learning-local-segments 

having a same size as the local -segments Md making a group of 
some of the learning-local-segments which kce similar to each 
25 other; \ 



'mmm{^)mm m^m- m^iimmhui^) p. 43/5? 

P23563 



(cO registering image data^ of a representative 
learning^v^local- segment of the group and coordinates of all the 
some of the^learning-local-segments into a same-type window 
database; 

(d) extract-ing a representative learning- local -segment 
which is similar to^one of the local -segments from the same -type 
window database; 




(e) relating the ^bne of the local- segments to a group of 




which the representative learning-local-segment extracted in 
^ 10 the step (d) ; 
'^l (f) estimating a position of an object to be identified 

in the input image from coordinates of the one of the 
Ml local -segment and coordinates of the representative 



learning- local-segment of the group; 



15 (g) counting a pair of one of >the local segments and a 

\ 

representative learning- local -segment from which a first 

position is estimated to determine a\score for the first 

\ 

position; and 

(h) Judging that the object to be iden\ified is present 
20 at the first position when the score is^reater than a 
predetermined number. 




3. The image recognizing method according tc^ claim 1, 
wherein : 

25 said step (b) comprises the step of registering the Jtearning 
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said 



t\^age Into the learning image database by a character of an 
obj^t to be identified ; 

step (c) comprises the step of extracting the 
learning^ocal-segment which is similar to the one of the 
local- segmi^t from the learning image database by the 
character; aild 

said step Of) comprises the step of counting a pair of one 
of the local-segments and a learning- local -segment by the 
character . 

4. The image recdgnizing method according to claim 2, 
wherein said step (c) cortrorises the step of registering image 
data of the representative \earning-local-segment of the group 
and coordinates of all the soi^e of the learning- local -segments 
15 in the group and a character of\n object to be identified into 
the same- type window database. 



20 



5. The image recognizing me thodk according to claim 1, 
wherein the step (d) comprises the steps of: 

(d-1) calculating a sum of one of (i) each square of a 
difference between a pixel value of the one oAthe local- segment 
and a pixel value of the learning-local-segmenls and (ii) each 
absolute of the difference, and extracting a pai\ of one of the 
local- segments and a learning -local -segment whicmhas minimxim 
25 one of the sum; and 
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(d-2) relating the one of the local -segment to the 
learrfing- local -segment in the pair extracted in said step 
(d-1), 

6, TheVimage recognizing method according to claim 2, 
wherein said>step (e) comprises the steps of: 

(e-l) calctalating a sum of one of (i) each square of a 

\ 

difference between a pixel value of the one of the local -segment 



■r'r. 
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and a pixel value ofythe representative learning -local -segment 
I 10 and (ii) each absolute of the difference, and extracting a pair 
of one of the local-seament and a representative learning- 
local -segment which hasViinimum one of the sum; and 
0 (e-2) relating the one of the local -segment to the 

:i \ ■ 

representative learning- locda- segment in the pair extracted in 
n 15 said step (e-l). \ 



7. An image recognizing apparatus comprising: 



25 



image dividing means for dividSi^ng an input image into 
local-segments ; 

learning means for registering a learning image into a 
learning image database; \ 

similar window extracting means for extracting a 

\ 

learning-local-segment which is similar to one of the 

\ 

local -segments from the learning image database and for 
relating the learning -local -segment to the one of the 
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[.ocal- segment ; 

object position estimating means for estimating a position 
of a\ object to be identified in the input image from coordinates 
of th^ one of the local -segment and coordinates of the 
5 learning^ local - segment ; 

counting means for counting a pair of one of the 
local -segmen^ts and a learning-local-segment from which a first 
position is estimated by said object position estimating means 
to determine a sc^^e for the first position to determine a score 
10 for the first posrjtion; and 

object determining means for Judging that the object to 
be identified is present in the first position when the score 
is greater than a prede"lermined number. 



ill 



15 8. An image recognizing^pparatus comprising: 

image dividing means for dividing an input image into 
local - segments ; 

learning means for dividing\ a learning image into 
learning-local-segments having a same size as the local- 
20 segments and for making a group of ^ome of the learning- 
local -segments which are similar to ^ch other and for 

\ 

registering a representative learning- local -segment of the 
group and coordinates of all the some of th^learning- local 
segments into a same- type window database; 
25 Similar window extracting means for extracting from the 
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s^e-type window database the representative learning- 
^1- segment of the group which is similar to one of the 
■segments of the input image and for relating the 
learnina- local -segments to the one of the local -segment; 
5 Ob je)^ position estimating means for estimating a position 

of an object to be identified in the input image from coordinates 
of the onei\^ of the local- segment and coordinates of the 
learning- local. - segment ; 

counting means for counting a pair of one of the 
10 local -segments arid a learning-local-segments from which a first 
position is estimc^^ed by said object position estimating means 
to determine a scor^ for the first position; and 

object determiniiig means for judging that the object to 
be identified is presen^at the first position when the score 
15 is greater than a predetermined number. 



20 



9. An image recognizing apparatus comprising; 

image dividing means for dividing an input image into 
local-segments ; 

learning means for reglsterlM learning images by a 
character of a object to be identified into a learning image 



database; 

similar window extracting means\for extracting a 
learning- local-segment which is simila\ to one of the 
25 local- segments from the learning image \atabase by the 
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cl^racter and for relating the learning-local-segment to the 
one^of the local -segment by the character; 

)ject position estimating means for estimating a position 
of an object to be identified from coordinates of the one of 
5 the locaiV segment and coordinates o£ the learning- local - 
segment by TShe character; 

counting \neans for counting a pair of one of the 
local-segments and a learning- local- segment from which a first 
position is estimated by said object position estimating means 
10 to determine a score \or the first position by the character; 
and 

object determining m^ans for Judging that the object to 
be identified is present at\he first position when the score 
is greater than a predetermined number. 

15 

10. The image recognizing app^atus according to claim 8, 
wherein said learning means includes: 

\ 

similar window integrating means for making a group of some 
of the learning-local-segments which ar^similar to each other 
20 stored in the learning image database and\or releasing image 
data of a representative learning-local- se^ent of the group 
and coordinates of all the some of the learnin^|ocal- segments 
in the group; and 

a same -type window database for storing the iml^ge data of 
25 the representative learning -local -segment of the groub and the 



'00$09^25g(|) 10158^ m-.iimMm R:819 P. 49/57 

P23563 



co^dlnates of all the some of the learning -local -segments in 
the gnroup. 

11. \ computer-readable storage medium holding a program 
5 for making^ computer carry out an image recognizing method, 
said image recognizing method comprising the steps of: 

(a) dividing an input image into local-segments; 

(b) regis te^ng a learning image into a learning image 
database; 

10 (c) extracting a \earning-local-segment which is similar 

\ 

to one of the local -segment of the input image from the learning 
image database; 

(d) relating the learniiig-local- segment extracted in the 
step (c) to the one of the lo^al- segments; 
15 (e) estimating a position ok an object to be identified 

in the input image from coordinates of the one of the 
local -segments and coordinates of the\earning -local -segment; 

(f ) counting a pair of one of thAlocal- segments and a 
learning- local-segment from which a first position is estimated 

20 to determine a score for the first position; and 

(g) judging that the object to be identMied is present 
at the first position when the score is grater than a 
predetermined number. 




25 



12. An image recognizing apparatus for detectingia shape 



'ummi^) mm mm- ^ rjio p, 50/57 

P23563 



Q 10 



9 # 



ofX^n object from an image, comprising: 

image database into which a shape identifier specifying 
the sha^fe of the object and a model image, which is a image of 
the object^^iaving the shape, are preliminarily registered; 

model gen^ating means for extracting feature data of the 
shape from the model image; 

a shape databalfe for storing the feature of the shape with 
the shape identifier \n a combination; 

an image input unil^or supplying an input image; 
an image cutout unit f cutting out an image segment from 
the input image; 

shape classifying means fori comparing the image segment 
with the feature data of the shapeVo determine whether or not 
the object of the shape is present the image segment; and 



15 an output unit for releasing data\bout the shape of the 

ril . \ 

j| object determined by said shape classifyin\means and data about 

Q a position of the shape of the object in the input image. 



\ 



13. The image recognizing apparatus according to claim 12, 
20 wherein said model generating means is operativ^^o: 

extract an average image of the model image of fehe shape 
and a variance of each pixel in the model image as the 
data of the shape; and 

release a combination of the average image, the varianc^ 
25 and the shape identifier into the shape database. 
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A4. An image recognizing apparatus for detecting a shape 
of an\object from an image, comprising: 

an j^^ge database preliminarily storing a shape identifier 
5 specifyingVhe shape of the object and a model image which is 
an image of ^e object of the shape; 

model gene^ting means for calculating a base vector in 
a feature space f^m a pixel value of the model image, for 
projecting the model xmage in the feature space as a model image 
10 vector, for calculating\ feature statistic value of the shape 
from the model image vectOT^ having the shape identifier as a 
feature shape parameter, andVor adding the shape identifier 
to the feature shape parameter^ 

a shape database for storing tSe base vector, the feature 
15 shape parameter, and the shape idenn^fier in a combination; 
an image input unit for supplying \n input image; 
an image cutout unit for cutting out an;^ image segment from 
the input image; 

shape classifying means for projecting thSwimage segment 
20 in the feature space to determine an image segment\ector based 
on the base vector and for comparing the image segmS^t vector 
with the model image using the feature shape parameter to 
determine whether or not the shape of the object is prese'fet in 
the image segment; and 
25 an output unit for releasing data about the shape of th^ 
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ject and data about a position of the shape of the object in 
^^^input image when an object of which shape coincides the shape 
to bev detected is present in the input image* 



10 



15. Thk image recognizing apparatus according to claim 14, 
wherein said n\pdel generating means is operative to calculate 
the feature shdpe parameter from an average vector and a 
covariance of the m9del image vector derived from the model 
image . 

16. The image recognizi^q apparatus according to claim 14, 
wherein said model generatingVieans is operative to calculate 
an average image of the model ^irhage, calculate a base vector 
from a pixel value of the average j^^e, project the model image 

15 in the feature space as a model imageVector, and add the shape 
identifier to the model image vector. 



17. The image recognizing apparatus according to claim 14, 
wherein the shape identifier includes data \ndicating what 
20 portion of the object the shape is . 



18. The image recognizing apparatus according to\laim 17, 
wherein said shape classifying means is operative to estimate 
an overall area which the object occupies in the input Anage 
25 from the image segment of the shape identifier and sum up tt 
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>verall area estimated for the image segment to output a 
position of the overall area of the object. 

19, An image recognizing method for detecting a shape of 

\ 

5 an object from an image, comprising the steps of; 
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registering a shape identifier specifying the shape of the 
object to be iden^fied and an image of the object having the 
shape as a model ima'g^into an image databases- 
extracting feature data of the shape from the model images- 
releasing the featuri^data of the shape and the shape 
identifier in a combination into a shape databases- 
supplying an input image toSbe determined whether or not 
the object is present therein; 

cutting out an image segment from the input image; 

\ 

15 comparing the image segment with tire feature data of the 

\ 

shape to determine whether or not the object of the shape to 
be identified is present in the image segmei^; and 

releasing data about the shape of the objec^and data about 
a position of the shape of the object in the in^ut image. 



